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provide high speed packet data services for users ofnobile equipment. One

exanple is M Internet access to a user ofnobile
equi pnent . is rapidly evolving in this direction is

a Time Division, Miltipl e Access (TDI\/A) system known as the G obal System
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service. Al pr esent , been two subsequent GPRS
rel eases si A=A Aeraily allty of service concept has
remai ned the sane. The GSM EDGE radi o access network (GERAN) release 5 (or
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and is to adéqstern wiscless tekecomminications systsms wieewoteitf toiphtiderighSspetagdckied t he
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access to a user of mobile equipment. A wireless system that is rapidly evolving in this

direction is a Time Division, Multiple Access (TDMA) system known as the Global
System for Mobile Communication (GSM), in particular enhanced versions of GSM
known as GSM+, GPRS (General Packet Radio Services) and EGPRS (Enhanced

General Packet Radio Services),

The GPRS Release '97 was the first standard to provide (limited) packet data services. _
However, this standard did not provide a capability for the user to control the bit rate(s)
| and delays for a packet data connection. In the developing Universal Mobile
( Telecommunication System (UMTS) packet domain permits several packet data
connections to be simultaneously n;aintained, with different qualities of eervice.
Although there have, at present, been two subsequent GPRS releases since the Release

'97, the quality of service concept has remained the same.
The GSM/EDGE radio access network (GERAN) release 5 (or simply R5) provides a
new radio access network to the UMTS core network, and is to adopt the same quality of

service attributes as used in the existing UMTS,

In the UMTS a data connection between a mobile station (MS), such as a cellular




~ 6 ~r Rc~~~ a telephone, and the third generation (3G Serving GPRS Supp
~ Node (SGSN), or 3GSGSN, is identified using the Network Service Access

Point ldentifier (NSAPI) with which the requested quality of service {(QS):

paranmeters are associated. The data connection is realized by \r,\% o]
"~ access bearer established by the 3G SGSN to the radio acce$$ ﬁ\%g & The
radi o access bearer identity is the sage as the NSAPI. That is, in UMS

the data connection is identified using the NSAPI, which also identifies a

radio  accessiebiintohd teitid\enk A @s%g@ggh%ﬁéaghgdﬁqﬁégﬁi Lsarer is

realized by one or several “radio bearers, ving .
i dentities. SSNhrAyidenieiadasing theddotworkstorviesA phaskoikiTdentilie: @RIAPSyigs soci at ed

with radio i@ bearers .. are associated wth a channel. As
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paraneters and ence.. there is no need to carry either the
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one problemthat arises is .hg\?v to’l dersl‘tglgglﬁle a%é%p%gﬁﬁ%@%?ﬁ}safﬂlq he radio
interface. ACSETRSALL Bdheradioinierfice the radirpacoass hewrdrhereflize&bédeiok vkt t he GPRS
Radi 0 Li nk rfpitd.pl 1@y trol (RLC/MAC) |ayer. An inportant

di stinction bet méer]ié’t eh%ﬁgﬁgﬁég@ﬁ{ﬁt 5t g”@l@ﬁ@a dederAeicupsbasedhanor k
(URAN) is t REARlie aGRRBed/MGh miib bigrtrexas theoBitoMoateklire (Lo tegow&oaco' Dat a

Units (PDUs m;,ile UNTS |.tjplexes transport (Radio Lin ntrol or RLO)
bl ocks.. | n)cgenef as,s“g%wwgl%‘g? AtPepssnetyvork) the planacl napbieridentifier sui t abl e

for connect nnambifeoslygdetiifiésahedia &Hﬁécﬁ&ﬂaﬂfitsﬁgﬁlﬁSggspg%ﬁ;l%}éa:q}%gﬁ%}n . In EGPRS

t he sane accgess th¥ es as in GPRS are supporte nporary
Bl ock Fl ow ?‘?’Eﬁ’}t 1§ AR neRd| tp sRteiihat b OYS AR oe radidf bearer tideatityoi plotoesui prent
or station headeishe network). To acconplish this, a control nmessage used by
a GPRS nobil e equi pnent to request a packet channel (Packet Channel
Request, 11 bits) is re-used for EGPRS. 06 APR 2005

However, in GERAN RS there is no provision to associate a data connection to a

(physical) channel. As such, one probiem that arises is how to identify a data connection
in the radio interface.

A second issue relates to improving the flexibility of the GPRS Radio Link
Control/Media Access Control RLE/MAC) layer. An important distinction between the
basic GPRS and the UMTS Radio Access Network (URAN) is that the GPRS MAC
multiplexes Logical Link (LL) Protocol Data Units (PDUs), while UMTS multifiexes
transport (Radio Link Control or RLC) blocks. In general, GPRS multiplexing is

inflexible, and is not suitable for connections having different quality of service
Tequirements,

~

In BGPRS the same access types as in GPRS are supported to establish the Temporary
Block Flow (TBF) in the uplink direction (i.e., from the mobile equipment or station to
the network). To accomplish this, a control message used by a GPRS mobile equipment |
to request a packet channel (Packet Channel Request, 11 bits) is re-used for EGPRS.

Ny ot




3 Wth Release 5 the standard RLC and MAC subl ayers are required to support
multiple data flows with different QoS requirenents sinultaneously.
However, the nodifications made to the Release 4 (R4) standard to derive
the RS standard nust be backward conpatible with R4 (and @a{ !fwﬁ @&eases
back to RO7). That is, different nobile stations (Mss) fr M di'f t

rel eases (R97 SRS) nust be able to be rultiplexed onto the sanme Packet
Dat a Channel s_élPDCHs). Put another way, there is no segregation of traffic
bet ween RS MBdthRslagsrethrganiss] RIGasd M subkiyérh at récnérednisl stprokteuiifigle f | el ds

Tenporary F I i |, .and Uplink State Fl.ag (USF) in the headers
of the RLU I\)ga@%oﬁ% gﬁ%lc%%rﬁﬁgé GPRUEE m‘?@‘i‘ﬁ‘?“ﬁ?tﬁ%‘%ﬁ’ﬁ@gﬁ .“foélﬁc?t&ﬁﬁl y in
R97-R4 only mad dahe Rieleady /(R4 dtindBrdi 16 REVOWRRS Rarddfy MBst dehafliigr the
uplink or the dot‘f@' ink direction. This data flowis transported on a

Tenpor ary Bl SRt Fith R o caphierislepses bagk inR97) e Bhabig, diffmeat mobflagtations t he TFI

uni quel y i demggh i T q. directio to the M5
t heqTFI yi S udsl\gsgﬁ Fgﬁa%%oéyg{stgag%%{gg E-Rtsg H}u%lt}g%ﬁggvmlg%g@t}?&?ﬁ oﬁ% ﬁle%ﬁmﬁi recti 2)n
(from t he nMSjackeidatrChitgels (BRCHS). iFdemioitiey wiaiethararie o (sBReatin of gtk nCom ng

dat a bl ock. j ibumotf. 32 TBFs (TFl 1s 5 bits) are

all owed in eﬁ&ﬁ%%l@ts\ég&u%%ﬁ?ﬁgmhﬂ% P ﬁ“ﬁ‘?%@f’ﬁwﬁg fielgg, fempsary s ysed
for the dynaRbe Idekio(ERT) el UpLakoSb@KIISE R GE She Miikd o%eﬁzﬂ?/}egié nk PDCH
Radi o Li nk Cont rq(yﬂélRL.C% "~ data bl ocks are appended with a USF (by the Media
Access Cont rigP*¢ Jrouts st gemaipuRchanggfhi ch al | ows a uni que MB to send one
(or four) data blocks in the uplink direction in predefined blocks on the
correspondi ng upl.ink PbCH That is, no other MSis allowed to use these
bl ocks. The nfly IBRY-RY onlyinae clptp fomadilaitime o ypHewsdinathé DiSatd @ihed @ ei ght

di fferent S Gel L es:.onl i | f f.er ent nam.c TBFs. ] ntroducing
nul tiple f:vg\f/l\guﬂggir&ﬁ/g I'n r.}iden%%%' ?}2‘9{&%‘*??88 S FEpede ngoﬁhus

inply, in thFlewBR)entich is WattifehbynalFL ha, dies BiTnpigGelp RlcAmEe o MY/ 1oL, a MS

may have severa Fs.reserved fqr .it: qpe for each TBF. As such, dynam c
al ?/ocati on i hfingt%ﬁl?pwgfalé'cﬁg’a@a’g%%ﬁléﬁﬁlﬁﬁ‘ése‘?@raflﬁ’@ﬁsaibr\??kl”“é e Mfat %/he

nunber of NMSmdémihaupfinkehirebiaHfrbm (B WS) b TPT ¥ usdds el cf;méf‘ Amgof 32
TBFs on the .. Act ug)lé)lcé, due to t%e USF g(s)nstrae?{rlﬁ%%n y %li%@ MSs in

dynam c al | JE&IECORNg datablock, Pnp eiverPREH agpaximmm R {TBIH (T s 5 bitsy meuci ng

mul tiple fl oMewheHh c¥Rrind dpBSE or HRddvRSnt Ry [ Fesghedul es al |
uplink flows, 06 APR 200]% 4 ?. e., the Esl\/gécggﬁr%ho G(‘Bpr)ge%!‘r)l Esre%%l\{t PSR chedul i ng

in the upli rillogatipr ef vRiink rogepxees, ity Pres downlinkRRICH Bhdiy idkrCdntra®RINCY t i Ng

data. That i ' pLzation fromt efore it is
enabl ed to s%ﬁad‘ﬂog part?icfj1 ar I%I! v@?@ﬁ% C@ﬁﬁﬁﬁ%‘@g‘?&%}e&ﬁ ing on
the desired ch diowshemdpe M3 tosend Fires(or Amerdacy odks wethe epfidiZ@fctdaah X11
uplink reso nder NW cont.rol (fixe al | .ocation, dynam c

al l ocati on, L%%%ﬁ%@%%?/ﬁ%% 80%5151’%’85’&“81.(151‘,1%&%#1@1&# Ipppoiothier MR axallewed W has
know edge ofust rimse bivckh) THE USF i 3 bité;qle&@g%xﬁlﬁ@ HnalABLA6K @@ty 91 ven
(Qo-i nt in ti &' N?\g i.gpul .be made of the fact that, because of this NW
know edge, tHEeE% TS hlyis ppiesioplyieredt differenidyaamis TRFscks is actual |y not
needed, that is, a given Msis not allowed to transmt when it w shes, but

only when it_is given pernmission to transmt.
Introduting multiple flows per MS in the uplink through multiple TBFs would thus

imply, in this context, that several considerations be made. F irst, a MS may have several

USPFs reserved for it: one for each TBF. As such, dynamic aflocation is highly restrained.
Second, this further implies that the number of MSs on a given PDCH is also highly:
restrained {(maximum of 32 TBFs on the PDCH). Actually, due to the USF constraint only
eight MSs in dynamic allocation can be supported per uplink PDCH. Third, introducing
multiple flows per MS further implies that the network (NW) schedules all uplink flows,




OBJECTS AND ADVANTAGES OF THE INVENTION: It is a first object and advant age

of this invention to provide a nethod and apparatus for providing nultipl
data flows in the uplink direction for a given M5. It is a further objeéect
and.advantage of this invention to provide a nethod and agpar %%ugq for
providing multiple parallel data flows in the uplink dire tﬁié}t t 840

e
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M5, which nethod and apparatus are backwards conpatible wth Rel eases 1997

through 1999, in that no changes are required to the existing RLC/ MAC
bl ock st ruct i, sthenm dansl pESermIEOAREnEduIAE R hOVEMK dhkddhewheh Gagllg and

ot her probl ens_are overcone and the objects of the invention are realized

by net hods aft@therdelaysin transmittiag daie. Fhetds a M must oseid avtbenzetior framhths NWavent i on.
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conpati bl e wibtldeshad Qo fthe datalfloeks t hat provide only a single data flow per

MS. The nethod includes steps of (A) associating an allocated uplink
resource (an Uplink State Flag (USF}) with one or nore Tenporary 5 Bl ock

Fl ows (TBFs) Theinvent§ta G rdbided tehogn@llink RE¥eilces A8hnd0t NW b gﬁ{:@er se

(although a given USF is associated with only a single M) ;an ) using
Tenporary FibGationetynapis allquation, exfended dynapfigaliaeption)TRHECh intpliesshat tHERW nay  be
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transmit when it wishes, but only when it is given permission to transmit. E

OBJECTS AND ADVANTAGES OF THE INVENTION:

It is a first object and advantage of this invention to provide a method and apparatus for
providing muliiple data flows in the uplink direction for a given MS.

It is a further object and advantage of this invention to provide a method and apparatus
for providing multiple parallel data flows in the uplink direction for a given MS, which
method and apparatus are backwards compatible with Releases 1997 through 1999, in
that no changes are required to the existing RLC/MAC block structure and headers.

SUMMARY OF THE INVENTION

The foregoing and other problems are overcome and the objects of the invention are

realized by methods and apparatus in accordance with embodiments of this invention.

A method and an apparatus are described for increasing the flexibility of uplink resource
allocation for a mobile station (MS), that is backwards compatible with earlier standards
thatprovide only a single data flow per MS. The method includes steps of (A) associating
an allocated uplink resource (an Uplink State Flag (USF)) with one or more Temporary




that PDCH on allocated resources. TFlI may al so be unique with respect to
the USF but not necessarily with the M5 (inplying that there naybe nore
than 32 TFIs/MS on a PDCH.) In this case TFls may be repeated across USFs
of one M5 on a PDCH, and the MS is enabled to send any p§ APR fjjgws that
are assigned to that USF on the allocated resource. An uplink resource
maybe al |l ocated to the M5 dynamically uWsing the Uplink State Flag (USF) or
by using a fixed allocation. In one case only those TBFs that have been
assi gned to BlogsFleves(TBEs)sfone Pasket Pate Cheesed (PREH), land astoviktes MSp@,sewher e

TFl's are uni r, & .on_the P anot her TBF _that has been assigned
to a di ffereﬁj;ﬁﬁ ?@a(é@g #é?ﬁj@:ﬁ%dgﬂ%oﬁi%sﬁ%%@@iuﬂizgﬁmot g:za o
resource. ThFewided | foddbnti URE, Where h OFT RX¥AERInfue C _
transmt on, TBFs ttﬁyz\gﬁ;ﬁ)ave beenﬂgassigned to the USF. A total of as Radio

Bearers axe HR0CHR79EMSSAYAPRLH prelyifaot Bruniqyesvith respsct to thed/iSeontaPRCH pur pose

IS i ' | vShi : ' | er nobi | e
Stations portpRoye g SOIERRIRA e OB thd AGLERRT b e B8 s B Base ¢ he
number of f|BREH. Thesresdt is thatthe MSiinemabled ¢o sché adyl of itk TBFS that aef allogitédts r esour ce

al | ocati on. PTl T DRA BI]GS The ove set f_orth and_ ot her
features of t eﬁ%%ﬁ%cﬁwg%o%e e %’ai\'sﬁ SBIGHS THD fesRect @ the FTgbubet ai | ed

Descri pti on it ebesdrity @ith HeM9ieplyieotal thers ¥y B Gidmay\b3 Trihes 8k Lached
Dr aw ngs, \A’nﬁb&i{rﬁln ﬂ16IS c?aseG Tﬁéggy ge() rcheated across USFs of one MS on a PDCH, and the

MS is enabled to send any of its flows that are assigned to that USF on the allocated
t | resource. An uplink resource may be allocated to the MS dynamically using the Uplink

State Flag (USF) or by using a fixed allocation.

In one case only those TBFs that have been assigned to a USF can be sent on that
resource. In another case, where TFIs are unique for the MS on the PDCH, another TBF
that has been assigned to a different USF of the same MS on the same PDCH can be sent

on that resource. This would typically be done if, for example, there is no data to transmit

on TBFs that have been assigned to the USF.
A total of » Radio Bearers are assooiated with a single TBF, where n > 1.
( - ' Note that a purpose of this invention is not necessarily to increase the number of mobile
stations per PDCH (eight are still supported) but to instead increase the number of flows,

as well as to increase the flexibility of uplink resource aliocation.

BRIEF DESCRIPTION OF THE DRAWINGS

The above set forth and other features of the invention are made mote apparent in the

ensuing Detailed Description of the Invention when read in conjunction with the attached
Drawings, wherein:




Fig. 1 is a sinplified block diagram of tel ecomunications systemthat is
suitable for practicing this invention, and Fig, 2 illustrates a the usage
of USF and TFls in the context of this invention for establishing nultiple
paral |l el uplink data flows in a backwards conpati ble manner. Fig. 3
illustrates a the usage of USF, TFls, and ack/nack nessagdsgiAPR pgpgont ext
of dynam c allocation of uplink resouéces-in this invention for
establishing nmultiple parallel uplink data flows in a backwards conpati bl e
manner . Fi g Fig 1iib b uiniplifie@ 5loak BiagratiS @ecoimmidioatiohE bstend it AGKitBR Y, MeSSages
in the context ,of fixed allocation of uplink resources in this invention
for establi PHCHG &MY TRMEORA| | el uplink data flows in a backwards

conpati bl e manner. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring fast to
Fig. 1, there is illustrated a sinplified block diagramof an enbodi nment

of a wirel eddg Goillusiritesaa ironsagyeht USF 5nd THistiatheecdntaxt pf @dé invermtign ti S

i nvention, t . v d N S.a urality _of nohile stationg 100. Two nobile
stations (MS lgP{élgg%lggvyﬁe qual%% el ;i‘a%@PW&B‘rﬂ%ﬁ‘f%ﬂése@W{lweweﬁei ng

desi gnated Ms#1 and the other Ms#2. Fig. 1 also shows an exenplary network
oper at or ha%%_ for exanple, a GPRS Support Node (GSN) 30 for connecting
to a tel eco gt @ the pengs RE USECH s omd pek/mgls messapecinghe Batext ofNet wor k or
PDN, at | eaSnsai i Ok . ity of base
ranseei ver o aneaReetouSi b Be-capktn it A dite Ml 1)

di recti on bd&phnk ¢atnEevesin adackwandyicompatibleanamebs t o the nobile stations 100 in
accordance with a predetermned air interface standard. A reverse or

upl i nk communi cation path also exists fromthe nobile station 100 to the,
net wor k operFig. dillustwhtbsrthe eyl SR Dilk andidkfatieh edaged BARSSonteRIBRES and ¢
traffic, and,whi.ch uses the know edge of allocated uplink resources, e.g.
t he USF and alllﬁanf”?“noé@%ﬁjf TFSPTEees i 1 1fyeationior prtabljshipgmpltiple paralie) uplink- 5~ 7005

data flows in a backwards compatible manner.

DETAILED DESCRIPTION OF THE INVENTION

Referring first to Fig, 1, there is ilustrated a simplified block diagran: of an embodiment
of a wireless communications system 5, suitable for practicing this invention, that
includes a plurality of mobile statiods 100. Two mobile stations (MSs) are shown in Fig,
1 for convenience, with one being designated MS#1 and the other MS#2. Fig. 1 also
shows an exemplary network operator having, for example, a GPRS Support Node (GSN})
30 for connecting to a telecommunications network, such as the Public Packet Data ( o
Network or PDN, at least one base station controller (BSC) 40, and a plurality of base
transceiver stations (BTS) 50 that transmit in a forward or downlink direction both
physical and Iogical channels to the mobile stations 100 in accordance with a
predetermined air interface standard. A reverse or uplink coramunication path also exists
from the mobile station 100 to the network operator, which conveys mobile originated
‘acoess requests and traffic, and Whicﬁ‘uses the knowledge of allocated uplink resources,

e.g. the USF and TFI in accordance with the teachings herein.




In a preferred, but not limting, enbodinment of these teachings, the air
interface standard can conformto any standard that enabl es packet data
transmi ssions to occur with the nobile stations 100, such_as Internet 70
access and web page downl oads. In the presently preferred enbodi nent of
this invention the air interface standard is a Tinme D visi gﬁ gggt?qﬁge
Access (TDMA) air interface that supporfs the enhanced GPR (@a abi i es
di scl osed herein. The network operator may al so include a Message Service
Cent er ( MSC) Isaprefamed, butned linziting, ambiodinemaf thesenmekingse the hid Intdriiee smdidde

stations 100 I SS ssagi techni,que that |s capable of
usi ng packet ¢ al Qg)&%gﬁgglgp %%r\é&ar.de@ﬁé‘?ﬁ?%%aga%a H"é’é%%l@?“%’@ to geeuy ith thegy

i ncl ude Supplmehitedeions 100} ﬁcﬁﬁﬁkﬁﬁﬁ(ﬁi&é&s@ﬂﬁ%ﬁgﬁg’e dothlofdy in%hﬁﬁé’s@ﬁ prent

and known as Ngﬁ!tl rre%g Messagi ng Service (MVB), wherein inmage nessages,

video messafB¥red saralimaatofjhis inveation the gis dgjerface eivndad il EisneaBitisione | i ke,
and conbi nat hMle ABRECADMERR: Bferbl P worko.and a
mobil e station. The nobile s a%?%?l f%@ﬁ% gjﬁf’%%g‘?ﬁ%ﬁk&gﬂés carW%’P@'??ontrol
unit (MCU) 1diclpgediberginan  out put coupled to an input of a display 140 and
an input coupled to an output of a keyboard or keypad 160. The nobile
station 100 maybe considered to be a handheld radiotel ephone, such as a

cel I ul ar t el EhéumeorbpaatpEnso/indkARAMsCRE Sérvicd D8RR LRs0 il fokigny 100
could al so b%%cf%nt ai, ned vvit?i n a card or nodule that 'is connected during

d or
use to anot A& ERp i messagss BBl fisionib), plbopeh emowirgdessoueskagirige
co ntai ned W tebhfiquee thdtGMdphbl bf ﬁéiﬂ% pRketldiBSa be 60 0Rer AREUGnds lng! S
installed during use within a portable data processor,“such as®~a®l aptop or
hot ebook conffites mapipcledestpplementpryilata Someices and onpeadabinently déeloptisr . The
MCU 120 is agsiRdmbon oun| ome type of a menory 130,
i ncl udi ng a read- onl yM#eﬁ?rﬁDet&%e[Y[ %%?r%g?mgw ™ @%E?P’ﬁ@“’a%ﬁo‘@ﬁleﬁm as
wel | as a r oqsfegrsandiogpessanvn rtext (RANbes arechtabRaCmdrthd MkeS bl donfbidagensi I ed
data, scratc r recei ved packet data, packet data to be
transmtted, angﬁgﬁr{e%%ﬁg?n%{:@%eﬂﬂwq ?Pg\?a?&?béles@ﬁ%(not shown) can be
provided as well, the SIM storing, for exanple, a preferred Public Land
Mobi | e Netvvog.ﬁ P Ngt |ist and other subscriber-related information. The 8
(r)E APR 200 fh%?ﬁ %“s %808 dpisally tliedep a mpersecaitrek unih(MCUh2hkaving, ant o st or e
a program enaibittufibeto Mldpdoh 4 Gt e fad BB dMAEE 1J BbIARSe ol BVETS
and protocols required to inplenment” the transm ssion and reception of
packet data Ksrbawd o beynedk160. The mobile satini 19§ malydre eomsidens! towbelalhandheldo pr ovi de
a suitabl e Ug@fotdisdnbid A% a6 Y j | Spl 140 and keypad 160, wth a
user. Although_onoéﬁhshévm, aa n%%l}léc{)ﬂptﬁlgﬁﬁe&gr?gxggg%ag(r’m%ﬁmé]x?%i i% ’in?b rovi ded
for enabl i ngstaiidnel 00 sewid alep orodaiied withine caslor module thatie BvmBEtedMRIng GRNNEr . The

nobil e statign 0 ntain wireless. section that includes a digital
signal pr ocg)s%%ogl%f @éﬁﬁ“ﬁ@ ) GWPZ% ?/ngbﬁ Stﬁ‘i‘oﬁ‘hws?ﬂ%%%?)f’%gg%ﬂﬂ“a§ wel I as
a-wirel ess t PENETAioy similavigpeificader alodde Hath Si¥lallbEdurRYdsdNihif  paspiever 220,
(bo'th of whi cgaf are cou to an antenna 240 for comuni catioh wth the

| e
net wor k oper t%P.mc?ﬁé‘lIEé‘Ec t&1aPOP LT JERPK eumpHifg, of @eR ia\aseEnpuier dahls t he
antenna 240, wedtaBl6bpmhdagge Wi th the teachings herein.

The MCU 120 is assumed to include or be coupled to some type of a memory 130,
including a read-only memory (ROM) for stoting an operating program, as well as a
random access memory (RAM) for temporarily storing required data, scratchpad memory,
received packet data, packét data to be transmitted, and the like. A séparate, removable
SIM (not shown) can be provided as well, the SIM storing, for example, a preferred
Public Land Mobile Network (PLMN) list and other subscriber-related information. The



Havi ng thus described a suitable enbodi nent of a wireless communi cations
network and systemfor practicing this invention, a description of th| S
invention is now provided. This invention provi des for allocati ng
resources, with the USF, to one or nore TBFs, i.e., those TBFs that are
assigned to a USF can utilize the allocated resources.

nore TBFs (TFlIs) share an allocated resource (a USF) on awﬁ’v@gs
given USF belongs to or is associated with only one M5 100. In this case
the TFl val RONis asumil fotkhe NRRBEY of TN By eRASS kHIGE duel y
identify th@@@ %(?0 burro instead identi fy(ght?he @%é&%&%ﬁa‘éy&&gt ed wth a
gi ven M5 10 A%} torexenuir the spfiwats Teutings, lasisrsand p@ttmolsseqnmedjmnmplemeﬁthe TBFs

assi gned tot&hﬁn@ggﬂl&ﬂﬁ%&%mgﬁiaﬁ@e@ ¥1 a%go ‘gﬂ“ ztlbqfh {F ,IBFs.. In this

manner the resource (USF) I's a gne 185 W@ntaﬁe M5 100

performs th&el anieduvideg suitetlé weet in ec(wm) eiad'E%ﬁHd ffndkBﬂia@lSU wihg TBFs have
data, and aﬁ@?rﬂlﬁg‘t@g% t he TFI sﬁgre upi que per Ms on th DEH,~ theft TBFs
assi gned t her Ot ipwiy gmicipppongan g@alg;ﬁarp Hﬁpaﬁmﬂ%fonﬁmhlmge t he _

resource. theusd IPIRARADbict Bl L2 ERSERMANMARGSE TBFs that have been
assigned to a USF can be sent on that resource. In another case where TFls
are uni que per MS on the PDCH, them another TBF that has been assigned to
a d|fferent'th,Sj-ﬁogﬂ‘3 M}ﬁ, SaiBINR Dbl can be ., sent on that
resource. This woul ngl call 0%1% %Igne |§ §%ﬁ§n§§[§§ﬁf‘% cﬁ%‘ sigaalng data to
transmt onPr?B?5§°f1(]H§?) 18 \ﬂeem‘@&ﬁnﬂsgbm&etbrb@ssbhasw&isa%ﬁ%@h&%&@erone or
-nore all oc

) TBF 100
gi ven PDCHaéﬁlg? It ona‘f\t 1!tt%%ezrﬁé m\ffr%? r‘ff&“’(%gi go'ilhﬂfé”héqshi "ggrﬁ@@épdrt@@ou(r)geg

( USFs) wthﬂrﬁwmaMOimeMn@ﬂmt&ﬁeﬁ&Qo% &%@P&d&éﬁaaﬁﬁgqr g@[ﬂe adogr the cade .
nb S

where TFls are u then a maxi mum nunber of per PDCH is,
for exanpl el%c%‘ée%%u@ht&arg%@ggiq I acoprgandentith theteachings hérgint he MS 100 based
on either the USF or the TFI. That is, no other M5 100 can have the sane

USF and TFI \[a|tﬂ on_a_given PDCH. '
Having thus described a smtable embodiment of a wireless communications network and

system for practicing this invention, a description of this invention is now provided.

This invention provides for allocating resources, with the USF, to one ormore TBFs, ie.,
those TBFs that are assigned to a USF can utilize the allocated resources. That is, one or
more TBFs (TFIs) share an allocated resource (a USF) on a PDCH, where a given USF
belongs to or is associated with only one MS 100. In this case fhe TFI value in an uplink

header may be considered to not uniquély identify the MS 100, but to instead identify the
TBF that associated with a given MS 100, (

Preferably, in the case where there is no data on the TRFs assigned to the USF then the
MS 100 may send any of its TBFs. In this manner the resource (USF) is assigned to a
group of TBFs, and the MS 100 performs the scheduling within the group of TBFs. If
none of the TBFs have data, and assuming that the TFIs are unique per MS on the PDCH,

then TBFs assigned to other USFs of the same MS 100 on that PDCH may utilize the
resource, '

M




Further in this regard, and because it is possible to identify the M5 100
based on the USF, the TFls need not be unique per PDCH, but only unique
With respect to the M5 on the PDCH (inplying unify with respect to the
USF) or they nmay be only unique with respect to the USF. In these latter
cases the entire TFl nunber space maybe used with every G ARR 12035 PDCH or
with every USF, respectively. That is, USFs are nade uni que on a PDCH, but
when the network all ocates uplink resources with a USF to a set of TBFs, at
nmost 32 TBFskneng mbmoy thss ﬂ‘BSF@ui{aChavelb%eﬁ bsBmem N USEven Beosént et mber of

TBFs woul d bed in thlé%rexa er, USF, and wi th eight USF val ues
t here woul d H&EY" e?ﬁ’—% qwe’éMé‘Gﬂg’é&)@@%@%PﬂWéTBBregm ng,
the M5 100 |§1atfHa§Beehst‘§Qﬁﬂlt@‘é{Mﬁ'&EntUS§? of BlE Sarf MR 106 anPeat ed

(Bred or dynamic) resources of the,PDCH, provided t TFIs are uni que with
respect to t¥at wethapigseyrcet Flais PDQidItYIaMYbeémebﬁyfmteaamﬂe, tRBCH midatedo  That

is, the N\Ns.ﬂg I I , but the M5 100 schedules its
TBFs in the % (ésrﬁﬁ} e a‘%&’gg{a Selg&% (g%ur § of the PDCH. 06 APR 2005
As a further consequence of the foregoing, a TFl value may be repeated

across nobi | stat ons 100 on, here/ maybe 32 uplink TBFs

for each M ¢ Ane @dﬁ%?%l‘?‘}ﬁf@ggg@rﬁs (g%%gs O onsernen TBEs genME at ed) on
any uplink PRgHn hrmehqmﬁ A&tﬁanQﬂ}egﬂéré‘me%QQmE f H&‘FJ ioBat@f 9&9&909 with
the teachings_of this invention, a is" prefera T<ept |ve or active
(TFI reservedS Fﬁb?’lthH@e?ﬁm@F?BESWMﬂlwomdn@eE@ameDCH carries, as long as
the PDCH is not changed. This is true even if the transm ssion buffer (in
menory 130) is enpty, as the M5 100 may have as many Radi o Bearers as TBFs.
There” are 32FqR4bl easBwihereTFickan tuificcmta RIDGH (HRBiadsgximas nihberef TBBs ot

different T t e made that if the M5 100 has nore than 32

f 1 ows/ PDCH (%%?Iéthglfgr Eﬁaﬂptee?%/ iy, ea5e R poseiblert Idemiityi thiyMS 90 Based @pef i ned
during the cetheetteili8E orfthé STRTGAAS nBaHeR BIS FRVGA Bhve thdBanfeOStigidngr TBF

est abl i shnent.s for a dio Bearer. A TFl (in the uplink) may uniquely
identify a R‘E’a‘feﬁoﬁé '%P\i’ghga there may be a one-toone mappi ng between the

TFI and the RBi d. However, |i shoul d be appreciated that in i other
enbodi nents of this |nvent| on nore than one Radi o Beazer can be sent over a
singl e TBF. Huher indhis geoprd; ad berause idspnseibsaidenty te IHk00 basedordbe UFE,h a

single TBF, pherg ﬂéedh@ttﬁ%ﬁfueb&m%telﬁygﬂl&?etw%:h}epp 0t 1886 "M on the A

PDCH (implying unity with respect to the USF) or they may be only unique with respect
to the USF. In these latter cases the entire TFI number space may be used with every MS

on the PDCH or with every USF, respectively. That is, USFs are made unique on a
PDCH, but when the network allocates uplink resources with a USF to a set of TBFs, at

L \ most 32 TBFs may share the resource. In this manner the maximum number of TBFs
would be, in this example, 32 per USF, and with eight USF values there would be
§X32=256 TBFs per PDCEL |

- As a consequence of the foregoing, the MS 100 is free to send any of its TBFs on a
PDCH on the allocated (fixed or dynamic) resources of the PDCH, provided the TFIs are
unique with respect to the MS 100 on the PDCH, and possibly to the PDCH alone. That
is, the NW schedules the MS 100 in the uplink, but the MS 100 schedules its TBFs in the
uplink on the allocated resources of the PDCH.




Further in accordance with the teachings of this invention, fast access is
preferably used if the M5 100 has no allocated resources for transmtting
a given Radio Bearer on an already established TBF. In this case the M
Class, radio priority and other information may be stored in the network
to facilitate the fast access. Still further in accordan9§ ﬁ%@hzmge
teachings of this invention USFs and TBFs may be kept rése d r a given
M5 100 continuously, or they maybe rel eased when the last block is

transni t t ed. AThSiriSreonsegquacs of the foreloras LU Vah@indy RGhiakiel ¥arbQURNLAE €Xxceeds
Note that the TBF and the USF nmay be

a certain \és%!fue. 0 06 ﬁEﬁeZOO ]

assi gned and Perel 000 # RHEP. ie MeTejmayfieat2 ypink TRES forsrduMS 190 (whiFBF does
not necessardduyls h@A0SH of dldgTIFRMEASR 1P 4l i Pﬁﬂ' it is

associ ated. The allocation of a TBF carall %gwgﬁﬁle%%hggn aI?¢IéIady assi gned USF.
It can be appreciated that in accordance with an enbodi ment of these

teachi ngs: (ki LS .shed once and only qnce for each particul ar
Radi o Bear er iln_ toﬁ{eggg%ﬂfgor?%s’ ngdrgl#&hﬁe(r&ac (g"mf%w&lh ¢ Iraetipgsiof tisinyegtiefee nunber of
TBFs (data fTiHls pearatily keptialperor adBvd (P felertdds for Wl litkime Qf{ﬂMnﬁitj Beaflp Need to

nodi fy the TFl _and the USF urrently specified, nmaking the teachings of
this invent ilg%ar%&aﬁﬁoﬁlﬁéf(@ﬁpﬁgfﬁﬁ@tﬂﬂnﬁ% EE‘S BéEp aransf the trangmissiog bufew t 0 Fi g.

2, there is (ah@uhorgn3exisrRbs, &f tht W& 19 algﬁ;@ the T. bet ween

the M5 100 gnd the I\l\/\?);fn a(&:)g{o_r dance w ?ﬁﬁtlﬁte,e %J(}rﬁe ol r?gygé%%‘ P%g‘élfss' It should
be noted atlfEFerHin Budio Bparer idensificationt(RRjds).ob then sre B2 difftkdn0 TFRS ot§ Ot

restricted t@odlld / [ =S | 1 C |,.allocatjon, but
can be utili zce)d g%iﬁagel fl?’gtv\#?% 1}4?)?5%%??205%%%92%88@%& 1gpplely) t he PDP .
context is dbw theaTBURE arappisgwan be Sdefined duritpals conpedtioh, TRSARIDs yindhi ch ¢

coul d be us . xa browsj ng., The PDP context activation

i ncl udes thggv%é}%ﬁlgﬁé%&o %@QE%ESWW%QWWWﬂ Request and
Activate PDP Context Accept. At Step 2 a Radio Beazer is established for

t he activat;ﬁ.ﬁ@Ptonte . A tenporary block flow (TBF) identifier (TFI)

i s al ready Iy By uplink) mey uvnguelpidentifiza Badio Beayer, ife-) therayae be sanstoas t he
NSAPI val ue,onaldapsibgBettvBinSthé SFNRM lr .t hi xanpl e 't sanme val ue
is allocated for.the TFI(2). Note s ou]%aﬁegwﬁg(feoﬁﬁg?aﬁeclwtte‘{]tgatr“équi red

that the valder gnbodimpms of fhas fppentigh weysthive osqRadio BelrencahPie dest et a I equi r ed

to be incl udaghd et BrRalS sages.. The Radi o _Bearer setup .
i ncl udes thqﬁ%xchange of rressgrélé%ﬁéﬁ%ﬁ&gsea%%ﬁftsgggg%ﬁ“glsg%?p‘f’hﬁ’bm the NW
to the M5 109cquakie oRxeliisgietar than Get up Conpl ete (fromthe M5 100 to the
NW. No physical radio resources (radio channels) are allocated during
this procedure. _

Further in accordance with the teachings of this invention, fast access is preferably used if

the MS 100 has no allocated resources for transmitting a given Radio Bearer on an
already established TBF. In this case the MS Class, radio priority and other information (

may be stored in the network to facilitate the fast access.

Still further in accordance with the teachings of this invention USEs and TBFs may be
kept reserved for a given MS 100 continuously, or they may be released when the last

block is transmiited. The USF may also be released if an inactivity counter exceeds a
cerain value, . '




iz 0 5 A-{~ 2005 At Step 3 the PDP context is activated for NSAPI 5 to
acconplish, for exanple, email uploading. At Step 4 a Radio Bearer is
éstablished for the activated PDP context, and tBe TFI vial ue of|5 i S

al located. At Step 5 the user desires to start, by exanple, em

upl oadi ng. A physPcaI radio resource s requested and @g%%gggﬁﬁg%!t shoul d
be noted that a significant anount of #}ne can el apse | 0 Bearer
setup and physical resource allocation (e.g., several mnutes). Hence,

t hose ski | | €dote fhat e TBF endtheUSHmerbs afslenqdhad reidawdmhmdafﬂyTHiatisshe

Ro% roo. AL e o o A bt PR B e B B kR B k.

Step 7 the m@ctaltadcﬂle(mabansﬁofsmramswedohednan%eﬂ 51 efd heseNW pernits the
M5 100 to send data in the uplink. At Step 9 the lock (TFI 5) is
transmtted. Since enail uploadi ng does not reqw re any user actions, the

bei ng
user may W SheddbeltficOlil Wabindba @i with oh BT bt HRelBERGIRYA) o | S
upl oadeé and IQ%garrpl e, a conmand oa a neweweg% ggé )n%ybe sent
fromthe NS ’];%1515 gstablishedoncerand oplypnce for each partmular Radio Bearer in the uphnk and
(B) due to the potentially large number of TBFs (data flows permitted per MS 100 in the
uplink), there is no need to modify the TFI and the USF as currently specified, making the

teachings of this invention both backwards and forwards compatible.

Tuming now to Fig. 2, there is shown an example of the usage of the USF and the TFIs

J/“Qh“\

between the MS 100 and the NW in accordance with the foregoing teachings. It should be
noted at the outset that the teachings of this invention ate not restricted to the use of the

USF, i.e., dynamic channel allocation, but can be utilized as well with fixed channel
allocation.

At Step 1 the PDP context is activated for neﬁvork service access point (NSAPI) 2, which
could be used for, by example, web browsing. The PDP context activation includes the

exchange of messages Activate PDP Context Request and Activate PDP Context Accept.

At Step 2 a Radio Bearer is established for the activated PDP context. A temporary block

. flow (TBF) identifier (TFI) is already allocated at this phase. The value of TFI may be
(' / same as the NSAPI value, although this is not required. In this example the same value is
allocated for the TFI(2). Note should be made that if it is required that the value of

NSAPI and TFI always be equal, then TFT is not required to be included in Radio Bearer

setup messages. The Radio Bearer setup includes the exchange of messages such as

Radio Bearer Setup, ﬁom the NW to the MS 100, and Radio Bearer Setup Complete

(from the MS 100 to the NW). No physical radio resources (radio channels) are allocated
during this procedure. '




At Step 10 the network permts the M5 100 to send data in the uplink. At
Step 11, because web browsing typically has stricter delay requirenments
than the email application, email uploading is interrupted and the '

all ocated uplink slot is used for r sending the web client request from
the M5 100. Note should be made that the earlier allocated TFl value is
used in the RLC MAC header, which enabl2s the receiving &l AlR Noentify

t he data connection. 06 APR 2005 13 It should be noted that the foregoing
met hod enpl oytsStapGthRPOPNBEeRIa BTvates Rt NSNHT S to SiEEHsh Sy bnpR\VER4 60, and
there is no rggg%renent to nodify the headers.” This fulfils a stated

obj ect and &t &ge of this invention. The method of the present invention
uses anew interpretation of a TFl field in the Packet wuplink ack/nack and
packet uplink assignnent nessages. The uplink nmessages are acknow edged by
t he net wor k Atsitapgt aR#le Bearerupésiahlished kot Amaktivard PDPeoniThicorifhe BRI Qbies  al |
nmessages on OEE%W &\,here uplink resources are allocated to the Ms. The Ms
decodes the Reader and if the TFl in the nessage i s the sanme as
that allocated to the M5 in the Packet uplink assignnment nessage, then the
M5 knows chz{ it gttﬁ the jntended target of the message. In the nethod

di scl osed hét' St *RRUsTRieskie gt by pragwle, ergalupinpding AsphasicalBdiogesone sanme

PDCH. Ther efigteguesiel endfflocHSE @ sﬁdhl&ﬁb%obéﬁltﬂa@%fsihﬁﬁ famolﬁﬁfoq' tﬁn% c;lir?eel‘nt |ty the M5
ter 0 rden

in the downlink direction. There are two a natives |?p§e the M5

in the downlbetveeq ReadiotBagrer setup and physical resource allocation (e.g., several minutes).
Hence, those skilled in the art can appreciate that the usage of TFI is significantly
different that the usage currently specified in GPRS R97/R99.

o

At Step 6 the NW allows the MS 100 to send data in the uplink.
At Step 7 the RLC block (TFI 5) is transmitted.
At Step 8 the NW permits the MS 100 to send data in the uplink.

At Step 9 the RLC block (TFI 5) is transmitted. Since email uploading does not require
any user actions, the user may wish to perform web browsing at the same time the email

is being uploaded and, for exémple, a command to download 2 new web page may be
sent from the MS web client to the NW. ( 2

At Step 10 the network permits the MS 100 to send data in the uplink.

At Step 11, because web browsing typically has stricter delay Tequirements than the email
application, email uploading is interrupted and the allocated uplink slot is used for
sending the web client request froni the MS 100. Note should be made that the earlier
allocated TFI value is used in the RLC/MAC header, which enables the receiving end to

identify the data connection.




(A) When dynam c allocation of uplink resources is used, a USF can be used
to identify the M5 100.,Only eight Mss in dynam c allocation can share the
same PDCH in an uplink. Therefore, those ei'ght val ues can be used to

identify the M5 also in the downlink, for exanple, in Rag kﬁ uﬁfg
ack/ nack nessage. The actual TBF that is acknow edged is ent1ftred using

TFl in the message body. Fig. 3 illustthtes this alternative. (B) Wth the
use of fixed allocation of uplink resources, no USF is allocated for the M
and, hence, ¥shogidheqoredithag Sheforegoingimpthod nlons thﬁSKLGI/MA(hheaﬂHamfanuopl i nk

assi gnment cC e wth the
pr esgnt nmet hﬁaﬁ&ﬁﬁ GS%?J% thajc SS%%g%q%g%&é ¢ 0%‘%@%‘% ?/‘?ef h@“iﬁﬁﬁ% t he
uplink di recstattemolmctaﬁd”eelvadthgmﬁﬂﬁﬂinmhbmk resource identifies the MS.

However, the allocated TFl value can be used to identify the M in the
downlink direction. In this case, the TFl in the RLC/ MAC header is

different fremdia o-fﬁie P& idvention@isdiB H8A ERert8Eton éf‘ar'l‘F?fiéﬁrﬂxltﬁ'e PafkePacket

upl i nk ack/ nack nessa Fig. 4 illustrates this alternative. Both of the
al t er nat i vesWihink selgp @Edlﬁekeéldwlﬁ&t aspiguyosnt eneaﬂagesc h'ﬁlwgq:émk onckdagesenté St i ng

GPRS 1 14 QX interprets
fields differ ﬁ“‘ﬁ%ﬁg‘l ggggéeglr%ﬁ Hédﬂﬁ%g%{k%mgeﬁ&f TSEage %ﬁﬁfécehvgﬁ, to Fig.
3, there i s shoosages opdanPDEHofheteheplidl ageuradk ateh&lobﬁ&l @b M3 ThEMS bet ween
theI\/Sandt dynami c al |l ocation of uplink
r esour ces ?#\NWQ%L%CE?F@ &ngheﬁ'ﬁﬁpﬂé“é?é?@ﬁ?ﬂééll@ sppe At h‘{f’cﬁtﬁd
accor dance V\ﬂotﬂile M3ein figy B@RENlink ﬁaighmé}g&esﬁge %&%&Msh&owﬁﬁt it @fRe t he M5 to
send data in _the uplink. At Ste he RLC bl ock (TFI '5) is transmtted.
{ intended target of the message. In the method disclosed herein the uplink TFI can be

used by several MSs on the same PDCH. Therefore, the TFI used in the uplink is not

used to identify the MS in the downlink direction. There are two alternatives to identify

the MS in the downlink direction:

(A) When dynamic allocation of uplink resources is used, a USF can be used to identify
the MS 100. Only eight MSs in dynamic allocation can share the same PDCH in an
uplink. Therefore, those eight values can be used to identify the MS also in the downlink,
for example, in Packet uplink ack/nack message. The actual TBF that is acknowledged is
identified using TFI in the message body. Fig. 3 illustrates this alternative.

C . ' (B) With the use of fixed allocation of uplink resources, no USF is allocated fdr the MS
and, hence, a USF is not used to identify the MS. In the Packet uplink assignment
message the TFI is allocated to the MS. In accordance with the present method, this TFI
value is not vsed to identify the MS in the uplink direction but the allocated uplink
resource identifies the MS. However, the allocated TFI value can be used to identify the
MS in the downlink direction. In this case, the TFI in the RLC/MAC header is different
from the TFI used in the message body, for example in Packet uplink ack/nack message.
Fig. 4 illustrates this alternative.

Both of the alternatives presented above do not require any changes to the existing GPRS
) _




At Step 3 the 1V4V permits the M5 to send data in the uplink. At Step 4 the
RLC block (TFI 5) is transmitted fromthe MS identified by the TFI (5). At
Step 5 the network permts the M5 to send data in the uplink. At Step 6 the’
RLC block (TFI 2) is transmtted fromthe M5 identified by the TFI (2). At

Step 7 the NWacknow edges the received RLC bl ocks. The {fl ﬁml\éﬁ@ RLC/ MAC
control header has the USF value (~ that was allocated to the 00. The

TFI (5) in the Packet uplink ack/nack nessage body identifies the TBF. The

messages I e@ehivdHea@tys, it few t&RkEnA by A t@ﬁlﬂﬁ%ﬁ‘#& Lk B age. At
Step 8 the NW acknow edges thfe regei \;%lrgl RLC b o%gjz’gsélaﬁéetr?@?‘s?cﬁe%ﬁe RLC/ MAC

control head@MM¥¥s the USF val ue (~ that was allocated to the M5 100. The
TFlI (2) in the Packet uplink ack/nack nmessage body identifies the TBF. The
messages received on this TBF are only acknow edged in this nessage.

Tur ni ng now Tuoni#g npw t4 Fig. Bethereiisshotrn unexampRod delugagelof i 7sisag eafrrd he USF
and the TFI 06Aﬂ§2 5
etwoen the ang 81& Nl\é in the instance of the dynamic allocation of uplink resources

to the MS, and the Packet uplink ack/nack messaging in accordance with the foregoing
teachings.

At Step 1 the NW allows the MS to send data in the uplink.
At Step 2 the RLC block (TFI 5) is transmitted, | .
At Step 3 the NW permits the MS to send data in the uplink,
At Step 4 the RLC block (T¥1 5) is'transmitted from the MS identified by the TFI (5).
~ At Step 5 the network permits the MS o send data in the uplink,
At Step 6 the RLC block (TFI 2) is transmitted from the MS identified by the TFI (2).
At Step 7 the NW acknowledges the received RLC blocks. The TFI in the RLC/MAC
control header has the USF value (6) that was allocated to the MS 100. The TFI (5)inthe (j

Packet uplink ack/nack message body identifies the TBF. The messages received on this
TBF are only acknowledged in this message.

At Step 8 the NW acknowledges the received RLC blocks. The TFI in the RLC/MAC
control header has the USF value (6) that was allocated to the MS 100. "The TFI 2)in the
Packet uplink ack/nack message body identifies the TBF, The messages received on this
TBF are only acknowledged in this me-:ssage. : .

Tuming now to Fig. 4, there is shown an example of the usage of the USF and the TFIs




between the M5 100 and the NWin the instance of fixed allocation of uplink
resources to the M5 100; and Packet uplink ack/nack nessaging in
~accordance with the foregoing teachings. At Step 1 the NWallows the M
100 to send data in the uplink. The allocated TFl (17) i% S‘ﬁ%" izlrd&%he
downlink to identify the M5. At Step 2 the RLC block (TFI 561 t smtted
fromthe M5 100 identified by the TFl £5). At Step 3 the RLC block (TFl S)
is transmtted fromthe M5 100 identified by the TFI (5). At Step 4 the
RLC bl ock ( Thetwegn thesM 1 ehanditheNSY it the instahes ofBxédddlntatibn ebhphyk edvercEitb (2) . At

Step 5 the R ived RLC bl ocks., The,TEl | n the RLC/ MAC
control heagﬁe%ﬁgéwﬁgg?@%eé@?%%gﬁwfﬁgf‘%? aceprdunge Sl the foresoRE 100 i n
t he Packet tepdhinpk, assi gnnment nessage. The TFl (5) in the Packet uplink

ack/ nack message body identifies the TBF. The nessages received on this
TBF are only acknow edged in this nessage. At Step 6 the NwWacknow edges

the recei vedaRbie bhpaw aidhend s 10D 16 R4 Bl uniiR ”ﬂi&é@&%%&éﬁ (PAgs the USF

value (17) that was allocated to the e Pac

assi gnment  nisdsedje thetlowntin to(dentifyrhe MS. Packet upl i nk ack/ nack message body
identifies the TBF. The nmessages received on this TBF are only acknow edged
inthis mnessage. It is further noted that there nmay be a need to nodify

the resour ceAs$tp2tie RO bivok (THI 5¥ s yransatisadl febad e MO0 ichfiuep iheRatisp Bearers
are nmultiplexed through the same uplink resources (TFls that share the

same USF). In such cases an existing or a new access type could be used to

request addi At Swgh themmvl&ﬁmﬂsﬁsgﬁ@iﬁmdmsmwn%&ﬁ%ﬁ%@eﬁdi ng a

E’acket Upl i nk Assi gnnent or sone her nessage.

At Step 4 the RLC block (TFI 2) is transmitted from the MS identified by the TFI (2).

At Step 5 the NW acknowledges the received RLC blocks. The TFI in the RLC/MAC
control header has the USF value (17) that was allocated to the MS 100 in the Packet |
uplink assignment message. The TFI (5) in the Packet uplink ack/nack message body
identifies the TBF. The messages received on this TBF are only acknowledged in this

message.

At Step 6 the NW acknowledges the received RLC blocks. The TFI in the RLC/MAC
control header has the USF value (17) that was allocated to the MS 100 in the Packet
( 3 uplink assignment message. The TFI (2) in the Packet uplink ack/nack message body
identifies the TBF. The messages received on this TBF are only acknowledged in this

message.

It is further noted that there may be a need to modify the resource allocation on the fly
when data from different Radio Bearers are multiplexed through the same uplink
resources (TFls that share the same USF). In such cases an existing oranew access type

could be used to request additional resources. In this case the NW may reply by sending a
Packet Uplink Assignment or some other message.




As was previously discussed, in the R4 of EGPRS only one data fl ow per M
is supported, the TFl identifies the MSin the uplink, and only one flow
per USF is used. In accordance with the foregoing teachings, it can be
appreci ated that the inventors have enabled nultiple data flows per M5 to
be supported, and that the TFl in the uplink header is ggedPRogi(&
identifying a TBF, not the M5 100 per 'se. The foregoi ng teachings
beneficially rovi de Ehe_ hi ghest nunber of data flows per M5 100, with
little or nési“ﬁ”ﬁali’,"?"lﬁ‘fﬁf Aigcusiedy mofhe| BA o ESPRS catlyRUI@/ dteClbw qek MS isuct ur e and
headers. Th o i . i ] Lexibility 0O | i nk resource
al | ocati on. o*stgggﬁwzdgﬁ %Iﬁégttﬁgﬁfaﬁ%ﬁnea@ﬁ@g’ra%gﬁivgﬁ%ﬂ%pﬁg‘{#ﬁfEsﬁ ions to

t hese techni ques, when guided by the teachings herein. Thus, while the

i nvention h Eti.cul arl.y shown apd . described with respect to
preferred embo. ‘?rﬁ%nr?g gfﬁﬁlﬂgﬁjgrgg?ﬂg’rpa%\qu, 0 b aRoresiabg dhabthe fvertershave | | ed i n

the art thatnablesimgeiiplé dftofiowpREMSRS Bd fubpdtRUDGI FBAG. TIGL AL Ry
departing frorgétph. ?@cqpe ah?as irit (])1 pthe inveﬂ:ti:'nui3 on. ﬁbﬂpﬁ?ﬁ%&ﬂ%‘m L 2005

CLAI M5 What '5U&e dyinga THE, BAP%W&W@S&%QW&@@& reachings béreRcislBsour ce
al l ocati on $@%idd HORbASR: Slndel aég[\/ﬁ ksd ng.steps of.: allocating an
upl i nk resogrcle for g Terrporggi;d o%’:‘ﬁsﬁ‘?}%éé%ﬁ%@ﬁeg%@%ﬁaﬁ?@ et Data

Channel ( PDefgendy snegifigh RUSINLAR bisch sterchiragnd(hkiiieds, Thalaehing il &trdd@F 1 S

assi gned tog@re F{E m ilizing the allocated uplink resource with at
| east one ot erXf Y 3 Pﬁ%r%meaﬂlgﬁaﬁoﬁ‘g the MSto transnit at |east two
data flows on the allocated uplink resource on the PDCH, and

Those skilled in the art may derive various modifications to these techniques, when { .
guided by the teachings herein. Thus, while the invention has been particularly shown and
described with respect to preferred embodiments thereof, it will be understood by those
skilled in the art that changes in form and details may be made therein without departing

from the scope and spirit of the invention,




for each TBF, using a Tenporary Flow Identity (TFl) that identifies the TBF
for enabling the M5 to send any of its TBFs assigned to the PDCH on

al l ocated resources of the PDCH 2. A nethod as in claim1l, wherein there
are one or nore USFs with one or nore TBFs per M5 on a PDCH. 3. A nethod as
in claiml, wherein in one case only Tﬁlzs t hat have been assi grlﬁﬂmtz@@ USF
can be sent on that resource. 4. A nethod as in claiml1l, wherein a Re
where TFIs are unique for a M5 on tg@% t hen anot her TBF that has been
assigned to a different USF of the on the same PDCH is sent on that
resource. 5. A nethod as in claim1l1, wherein an uplink TFl uniquely
identifi Silaaa.R?di o Bearer. 6. A nethod as in claim1l, wherein fast access

i s achi eVERPHSC'UAEIME has no al l ocated resources for transnitting a given
Radi o Bearer on an al ready established TBF by storing at |east the M5 C ass
and radio priority in the network. 6 APRIL 2005 7. A nethod as in claiml,
wherein at | edstA awthodffor Herilisginga nplinkBrespwck aldocaties dorv e dnotiiler stative (MES),

conti nuo %8lln¥ﬁsing steps of:

allocating an uplink resource for a Temporary Block Flow (TBF) of a MS on a Packet
Data Channel (PDCH) using an Uplink State Flag (USF), where a given USF is assigned to
one MS, and utilizing the allocated uplink resource with at least one other TBF of the MS,
enabling the MS to transmit at least two data flows on the allocated uplink resource on the
PDCH; and

for each TBF, using a Temporary Flow Identity (TFI) that identifies the TBF for
enabling the MS to send any of its TBFs assigned to the PDCH on aliocated resources of the
PDCH.

2. A method as in claim 1, wherein there are one or more USFs with one or more
TBFs per MS on a PDCH.

- 3. A method as in claim 1, wherein in one case only TBFs that have been assigned to a

USF can be sent on that resource.

4. A method as in claim 1, wherein a case where TFIs are unique for a MS on the
PDCH, then another TBF that has been assigned to a different USF of the same MS on the

same PDCH is sent on that resource.
5. A method as in claim 1, wherein an uplink TFI uniquely identifies a Radio Bearer.
6. A method as in claim 1, wherein fast access is achieved if the MS has no allocated

resources for transmitting a given Radio Bearer on an already established TBF by storing at

least the MS Class and radio priority in the network.




8. Anethod as in claim1, wherein at |east one of USF and TBF is kept
reserved for the M5 until an occurrence of one of a |last data block is
transmtted or an inactivity counter exceeds a certain value. 9. A nethod
as in claiml, wherein the uplink TFl is used sinultaneously by a

plurality of MSs on the same PDCH. 10. A nethod for facilitati pl i nk
resource allocation for a nobile statidf (MS), conprising stgg%REQmm
associating an allocated uplink resource with at | east one Tenporary Bl ock
Flow (TBF) using an Uplink State Flag (USF), where a given USF is
associated wwth one M5, enabling the M5 to transmt one or nore data flows
on the all ocat’ed wghodks med@or Leviwncia at Rastloat oDtted ) $ThamhEBF (FPRXpHyeseraad

using a 0 -l ow I dentity (TFl) that identifies the TBF for enabling
the MB t§§”§%§§£%W5“%¥“ﬁis TBFs assigned to the PDCH on al |l ocat ed resources

of the PDCH, wherein the wuplink TFl is used sinultaneously by a plurality
of MSs on the same PDCH, and wherein the M is identified in the downlink
di rection, whénAdnethethns i daipobarhesin of leassionplef USEqud d&F iskepiusesivedofpr o

USF, and giheiseu /i fag%it:‘flﬁeng@gf & flefn sta&ﬁm%kegQ%ﬂsﬁﬁteh de Ql%l HJal:E\thng%):uF%r TFI.

11. A method for ating up resource allocation tor a

stati on EKk®eds a cotapr vadieng steps of : associating an all ocated uplink
resource with at | east one Tenporary Block Flow (TBF) using an Uplink
State Flag (USF), where a given USF is associated with one M5, 19 6 APRIL

2005 9. A method as in claim 1, wherein the uplink TFI is used simultancously by a
plurality of MSs on the same PDCH.

10. A method for facilitating uplink resource allocation for a mobile station (MS),

comprising steps of:

associating an allocated uplink resource with at least one Temporary Block Flow
(TBF) using an Uplink State Flag (USF), where a given USF is associated with one MS,
enabling the MS to transmit one or more data flows on the allocated uplink resource on a
Packet Data Channel (PDCH); and

using a Temporary Flow Identity (TFI) that identifies the TBF for enabling the MS to
send any of its TBFs assigned to the PDCH on allocated resources of the PDCH, wherein the
uplink TFI is used simultaneously by a plurality of MSs on the same PDCH, and wherein the
MS is identified in the downlink direction, when a dynamic allocation of uplink resources is

used, by a USF, and where an actual TBF that is acknowledged is identified using TFL

11. A method for facilitating uplink resource allocation for a mobile station (MS),

comprising steps of:

associating an allocated uplink resource with at least one Temporary Block Flow

(TBF) using an Uplink State Flag (USF), where a given USF is associated with one MS,




enabling the M5 to transmt one or nore data flows on the allocated uplink
resource on a Packet Data Channel (PDCH); and using a Tenporary Fl ow
Identity (TFI) that identifies the TBF for enabling the M5 to send any of
its TBFs assigned to the PDCH on all ocated resources of the PDCH, wherein
the uplink TFl is used simultaneously ?y a plurality of MsSs on %h?«ﬁane
PDCH, and wherein the M5 is identified'fn the downlink di rect Pé B' & a
fixed allocation of uplink resources is used, by the allocated uplink

resource. : ' 0 Lcatj ens sys onpri Si a network and
at | east eg%%mﬁﬁgm§goteg I?S%ﬁt! ﬁ?ﬁ , gf’ﬁ t%ys?t%v (gr%;{1 ptbg\rﬂlgﬁa% % §1“Pg":a”‘tssoturcte\/\(/)g Upl i nk
dat a f| owsclet Datadiiennad IfPDEHtaatli on (MS) on a Packet Data Channel (PDCH) by
al l ocating an uplink resource for at |east two Tenporary Bl ock Fl ows (TBFs)

using an Uplink State Flag (USF), where a given USF is assigned to one M5,
enabl i ng the WBnp @ TehpBaR) moﬁn@erﬁgbgﬁmhhggeﬁ&ieé ﬁeﬁfBth&pel%ﬁrgg fnb Qr$tcon the
,” an

all ocated uplink resource on the using for each TBF a Tenporary

Fl ow | deeidapy©f s Y BEpatsignedinthe PREH ¢realipgpicd msoweestsif PR GH. WiBrein theend any
of Its TRERassi ﬂ%ﬁ?&d}}&%&t@%ﬁﬁ&&ﬁ??&%&%ﬂtﬁg %&@gggf avéc{\gheﬁ’l ¢ 13- A

systemas in claiml erel e one or nore ohe or nore
TBFs per MBisadendi fie®EHhe #dwnlinksdistton, athen i fixkdiiochZon vhpiiak resoumrcaie usdse

only TBF@ ihat hq%f qi%n assigned to a USF can be sent on that resource.

15, A syd¥ &I AT WK EFsPICey herein in one case TFls are unique for a M5
on the PDCH, then another TBF that has been assigned to a different USF of
the sanme MS on_the same PDCH is sent on that resource. 16. A systemas in
claim 12, whelift WHElGH feleommunigationsetyytemdeqmprisingsa etk gngetirleast onoo 6

APRI'L 20QRsbile station (MS), said system providing at least two uplink data flows from one mobile
station (MS) on a Packet Data Channel (PDCH) by allocating an uplink resource for at least
two Temporary Block Flows (TBFs) using an Uplink State Flag (USF), where a given USF is
assigned to one MS, enabling the MS to transmit ene-er-mere the at least two data flows on
the allocated uplink resource on the PDCH, and using for each TBF a Temporary Flow
Identity (TFI) that identifies the TBF for enabling the MS to send any of its TBFs assigned to
the PDCH on allocated resources of the PDCH.

13. A system as in claim 12, wherein there are one or more USFs with one or more
TBFs per MS on a PDCH.

14. A system as in claim 12, wherein in one case only TBFs that have been assigned to

a USF can be sent on that resource.
15. A system as in claim 12, wherein in one case TFIs are unique for a MS on the
PDCH, then another TBF that has been assigned to a different USF of the same MS on the

same PDCH is sent on that resource.

16. A system as in claim 12, wherein an uplink TFI uniquely identifies a Radio Bearer.




17. A systemas in claim12, wherein fast access is achieved if the M5 has
no all ocated resources for transmtting a given Radi o Bearer on an al ready
established TBF by storing at least the M5 Cass and radio priority in the
network. 18. A systemas in claim12, wherein at |east one of USF and TBF
is kept reserved for the M5 conti nuousl2 . 19. A systemas in %/lé%bﬂ?[%%ﬁs
wherein at | east one of USF and TBF i s“Kept reserved for the I~ an
occurrence of one of a last data block is transmtted or an inactivity
counter excee i . . i | l-aj in.the
Gpl ik TH Ts ead e B!, B TSl Aone et Bl e MEALEM S,
Dat a Chamerelrc¢POEH)ansiRittingfa giver Red® Batreasnmuiiready esintdiskydsTBMbgenpmpst ng a
net wor k and, .at t one bi.le statio ), said system providing at

| east onzeaiﬁbtﬁ?hbegfff% Irﬁ‘iilggi’PBWdﬂ eﬁ’é’gﬁ‘gsstati on (MS) by associating an
al l ocated uplink resource wth at |east one Tenporary Bl ock Fl ow (TBF)
using an Uplink State Flag (USF), where a given USF is associated wth one
VB, enabling tReANSien at iugiaim 12, grherest aldesborpae iU $H sk TR isthept ressrvrsaioad
upli nk T @ROUKCEn@RoBsiFacket Data Channel (PDCH), and using a Tenporary Fl ow
Identity (TFI) that 1dentifies the TBF for enabling the M5 to send any of
its TBFs assigned to the PDCH on al |l ocated resources of the PDCH wherein

the uplink TFL,i s used. simyl.t ously by a plurald on the me
Packet Data CHaRet g poc TR Mgt iefLbued Aesh i lme Rlgbl s fRe o
downl i nk tieh ¥Sciritid an bycuriRAcd6f WRN If, a MkteiitAbloMN R TaasBitled R kh AacOVityduhitk
resources is . used, by a USF, and where an actual TBF that is acknow edged

i s i dent PK§eEHS ?J%‘?"ﬁﬁ’ C- 22. A wireless tel econmmunications system
conprising a network and at |east one nobile station (M5), said system
providing at | east one uplink data flow fromone nobile station (MS) by
associ ati ng aROaf vstsmess Upriaik 12e sherete thei wiinkt THIeia gtsed sianullengoslarty 8| ock

Flow (TB i i a&ﬁhJF ere a given USF is
associ at ?dn%ﬁmﬁ%@goﬂ@é%ﬁg%%egﬁﬁe %ﬁPFgESMt one or nore data flows
on the allocated uplink resource on a 21 6 APRIL 2005 Packet Data Channel

(PDCH), and using a.Tenporary Flow ldentity (TFL) that identifies the TBF
for enabling ?heﬂnfélfﬁlsgg@#&%ﬁwwﬂwssS%@s COMERY e d IFB”‘FE@H&I%HG@H one

al | ocat echdhsis QuHies V), Mit?_sm?rdggﬁﬁgiaﬂ %etﬁé‘teodémﬂliﬂk dhfal f1dw tH3€Ene mobile

si mul t aneousl y bi a plurality o S on e sane Packet Data Channel
(PDCH), afssionildSe by asseelatims pd allerafnd; vnlial reseurch evithoginieast lonel TemperiannBlegk t he

net wor k, g‘tgﬁygp{ %ﬁ)fl.%’sglgga&?hcdelgﬁ%ﬂtg Plagf(Ugﬁj, %‘ére%?ii%ﬂ G8F ig %S&?ﬁgd WRM o}%@&‘as,

al l ocate
enabling the MS to transmit one or more data flows on the allocated uplink resource on a

Packet Data Channel (PDCH), and using a Temporary Flow Identity (TFI) that identifies the
TBF for enabling the MS to send any of its TBFs assigned to the PDCH on allocated
resources of the PDCH, wherein the uplink TFI is used simultaneously by a plurality of MSs
on the same Packet Data Channel (PDCH), and wherein the MS is identified in the downlink
direction by the network, when a dynamic allocation of uplink resources is used, by a USF,
and where an actual TBF that is acknowledged is identified using TFIL.

22. A wireless telecommunications system comprising a network and at least one
mobile station (MS), said system providing at least one uplink data flow from one mobile
station (MS) by associating an allocated uplink resource with at least one Temporary Block
Flow (TBF) using an Uplink State Flag (USF), where a given USF is associated with one MS,

enabling the MS to transmit one or more data flows on the allocated uplink resource on a




23. A nmethod for facilitating uplink resource allocation for a nobile
station (MS), conprising steps of: allocating resources to a M5S with one of
an Uplink State Flag (USF) to at |east two Tenporary Bl ock Flows (TBFs) or
two USFs each to a TBF, such that only those TBFs that are assigned to a
USF can utilize the allocated resourcea and can share an all ogg{ﬁg\ﬁlﬂ roﬁssource
on a Packet Data Channel (PDCH), where 4 given USF is associa K only
one M5 100; and transmtting packet data fromthe M using at |east one

TBF; whengj f di I ' | . S| | e, TBF.
24 A ot Ao DetP it @DOIB i AR € 1Ry BbBLARRRTEES ) el iRhfhiTn!
wher ei n MHE {@6enaplime throdSato isendchay of 26, TBRe asigned herike XDETORA glocand e
al |l ocat ed_resourgces ne .or, nor.e s per, M5 on ong or re. P . 27.
A et hod "HORR of B AN SRR Bl TRk T ds B e R b e PR o MSs
| dent i f i @hShd IhSPacREEDMN Chthehel PTICITPEHE whbRh thBRIVE sl Gy BleYdokwdGhk i T i ed
on a given PDCH based on either_the USF or the TFI. )

direction by the network, when a fixed allocation of uplink resources is used, by the allocated

uplink resource.

23. A method for facilitating uplink resource allocation for a mobile station (MS),

comprising steps of:

allocating resources to a MS with one of

an Uplink State Flag (USF) to at least two Temporary Block Flows (TBFs) or
two USFs each to a TBF,

such that only those TBFs that are assigned to a USF can utilize the allocated
resources and can share an allocated resource on a Packet Data Channel (PDCH),
where a given USF is associated with only one MS 100; and
transmitting packet data from the MS using at least one TBF;
wherein a total of # Radio Bearers arc associated with a single TBF.
24. A method as in claim 23, wherein n=1.

25. A method as in claim 23, wherein n>1.

26. A method as in claim 23, wherein there are one or more allocated resources with

one or more TBFs per MS on one or more PDCHs.

27. A method as in claim 23, wherein for a case where Temporary Flow Identifiers
(TFIs) are unique to a PDCH, then the MS is uniquely identified on a given PDCH based on
either the USF or the TFI.




22 6 APRIL 2005 28. A nmethod as in claim23, wherein Tenporary Fl ow
Identifiers (TFIs) are not unique per PDCH but are only unique with respect
to a USF, and all possible TFl values may be used with each USF. 29. A
method as in claim23, wherein in one case only TBFs that have been
assigned to a USF can be sent on that resource. 30. A nethod as in claim
23, wherein a case where there is no d32a to transnit on TBFs /&t 44ve
been assigned to a USF, and TFls are unique for a M5 on the PDCH, then

anot her TBF that has been assigned to a different USF of the same M5 on the
same PDCH is sent on that resource. 31. A nethod as in claim23, wherein

the TBF and the. WShetod =RSiai gaigd2anghéeiheaatsbriridapedentieys OFFIONgeaet her .
32. A nethod as jn claim23, wherein in case where there is no data on a

a
TBF assi gREHePsr PIRCH bt arenly wHgnaveithagppecs fRia H§Y, 81 4k rossibed HValyesmay t o
t hat PDCHe 331 with BRLheg for facilitating uplink resource allocation for a
nobi l e station (MS), conprising steps o allocating resources with an Uplink
State Flag (USF) to one or nore Tenporary Block Flows (TBFs) such that only

h TBFs th ' . SE. (W I d
andcan shar o 3T AT BRGEH STabgnr avii R i crn Ser BB RSE PbCner o

a gi ven WSkUSF casbosinabechanesburenl y one M5 100; and transmtting packet
data fromthe M5 using at |east one TBF;, wherein a total of n Radio Bearers
are associated with a single TBF,

30. A method as in claim 23, wherein a case where there is no data to transmit on
TBFs that have been assigned to a USF, and TFIs are unique for a MS on the PDCH, then
another TBF that has been assigned to a different USF of the same MS on the same PDCH is

sent on that resource.

31. A method as in claim 23, wherein the TBF and the USF are assigned and released

independently of one another.

32. A method as in claim 23, wherein in a case where there is no data on a TBF

assigned to the USF then the MS may send any of its TBFs allocated to that PDCH.

33. A method for facilitating uplink resource allocation for a mobile station (MS),

comprising steps of:

allocating resources with an Uplink State Flag (USF) to one or more Temporary Block
Flows (IBFs) such that only those TBFs that are assigned to a USF can utilize the allocated
resources and can share an allocated resource on a Packet Data Channel (PDCH), where a

given USF is associated with only one MS 100; and

transmitting packet data from the MS using at least one TBF;
wherein a total of #» Radio Bearers are associated with a single TBF,
wherein the uplink resource is assigned to a group of TBFs, and the MS performs scheduling

within the group of TBFs,




wherein the uplink resource is assigned to a group of TBFs, and the M5
performs scheduling within the group of TBFs, 23 6 APRIL 2005 wherein for
a case where TFls are unique for a M5 on the PDCH, then TBFs assigned to

ot her USFs of the same Ms are enabled to utilize the uplink resource on the
PDCH. 34. A nethod as in claim1l1l, wherein the at | east one other TBF of the
M5 is allocated using the USF. 35. A m@Bhod as in claim1, wh&fERK PpR at

| east one other TBF of the M5 is allocated using a second USF.

wherein for a case where TFIs are unique for a MS on the PDCH, then TBFs assigned to other
USFs of the same MS are enabled to utilize the uplink resource on the PDCH.

34. A method as in claim 1, wherein the at least one other TBF of the MS is allocated
using the USF.

35. A method as in claim 1, wherein the at least one other TBF of the MS is allocated
using a second USF.




